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Objectives: Quantitative evaluation of palpebral dimensions of Japanese residents in Japan 

and Japanese descendant (Nikkeis) who live in Brazil, in order to defi ne if environmental fac-

tors may infl uence these parameters.

Methods: A prospective study evaluating 107 Nikkeis from Brazil and 114 Japanese residents 

in Japan, aged 20 years or older. Exclusion criteria were those with palpebral position altera-

tions, prior palpebral surgery, and crossbreeding. Images were obtained with a digital camera, 

30 cm from the frontal plane at pupil height, with the individual in a primary position and the 

eye trained on the camera lens. Images were transferred to computer and processed by the 

Scion Image program. Measurements were made of distance between medial canthi, distance 

between pupils (IPD), superior eyelid crease position, distance between the superior lid mar-

gin and corneal refl exes (MRD), horizontal width, height, area, and obliquity of the palpebral 

fi ssure. Data were analyzed using analysis of variance for a three factor model and respective 

multiple comparison tests.

Results: Japanese residents and Nikkeis living in Brazil have similar measurements. Statistical 

differences were found for some age groups concerning distance between pupils, horizontal, and 

vertical fi ssures, palpebral fi ssure area, and obliquity with native Japanese presenting discretely 

higher measurements than Nikkeis.

Conclusion: Environmental factors do not affect palpebral dimensions of Nikkeis living in 

Brazil.

Keywords: eyelid dimensions, Japanese, Nikkeis, digital image

Introduction
Brazil is a country whose population consists of several different nationalities, among 

them the Japanese. They comprise the largest Nikkei community outside Japan. 

Japanese immigration occurred mainly from 1908 to 1935, and the large ethnic group 

living in Brazil has prevented crossbreeding. As a result, Japanese physical character-

istics can be easily noted in Japanese descendants residing in Brazil.

Oriental eyelids have distinctive folds and contours that differentiate them from 

occidental eyelids due to inner anatomical relationships. The Oriental eyelid shows 

a narrower tarsal plate, a higher level of subcutaneous fat, and a higher level of fat 

posterior to the orbital septum than is found in Caucasian examples. The eyelid crease, 

when present, is located near the upper eyelid border due to the following anatomical 

features: the orbital septum fuses to the eyelid levator muscle aponeurosis at variable 

distances below superior tarsal border; the preaponeurotic fat protrusion and its thick 

feature blocks the attachments of the aponeurosis to orbicular muscle and skin next 

to the superior tarsal border; and the levator aponeurosis attaches to the orbicular 

muscle and skin next to the upper eyelid border (Doxanas and Anderson 1984; Jeong 

et al 1999).
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Studies have not been reported about eyelid measurements 

in the Japanese. In addition to this, there has been no 

comparison made between the eyelids measurement of native 

Japanese and Nikkeis living in other countries. There is no 

information available as to whether habits, climate condi-

tion, or the exposure to different environmental factors could 

induce variation in the eyelid and its contours. Could racial 

traits change under different living conditions?

This study was constructed in order to analyze, in a 

quantitative form, the measurements of eyelid contours in 

Japanese people living in Japan and in Nikkeis living in Brazil 

by using digital images.

Materials and methods
A prospective observational study was performed between 

August 2004 and July 2005, evaluating 107 Japanese descen-

dents living in Brazil (São Paulo State), and 114 Japanese 

living in Japan (Hamamatsu). All of them were 20 years 

old or older. The studied populations were required to have 

resided in their respective countries since birth or for more 

than 60 years.

The protocol was approved by the Ethics Commit-

tee for Human Research at Botucatu School of Medicine 

(UNESP).

Exclusion criteria included those with systemic diseases 

that could cause changes in palpebral position, those with 

ocular or eyelid diseases, those who had undergone palpebral 

surgery, those who would not authorize photographic records, 

and crossbreeding individuals.

All images were taken by the same person using a digital 

camera (Nikon Coolpix 4100, China), with fl ash, positioned 

in the frontal plane parallel to and 30 cm from the facial 

plane, at pupil height with a metric scale stick on the face 

and looking at the camera lens. Images were transferred to 

a computer running Windows (Microsoft, Redmond, WA) 

and processed by Scion Image from the Scion Corporation 

(Frederick, MD).

The following dimensions were analyzed: distance 

between medial canthi, distance between pupils (IPD), 

superior palpebral crease position (at the central part of the 

superior eyelid), the distance between superior palpebral 

margin and corneal refl ex (MRD), horizontal width, height, 

area, and obliquity of the palpebral fi ssure (Figure 1).

Data were analyzed by analysis of variance using a three 

factor model and respective multiple comparison tests.

Results
The distance between medial canthi tended to be larger in 

the Japanese than in Nikkeis, with men having signifi cantly 

greater values than women in both groups. There were no 

differences when age groups were considered (Table 1).

The IPD tended to be larger in the Japanese, with men 

having larger IPD than women, and statistical difference for 

some age groups (Table 2).

Figure 1 Measurements of oculopalpebral dimensions: inner distance, lateral canthus angle, medial canthus angle, palpebral fi ssure area, high and length, palpebral fi ssure 
obliquity, margin refl ex distance, upper eyelid crease position.
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Table 1 Means and standard deviations for inner canthi distance according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 37.47 ± 2.99* 34.94 ± 3.27 36.07 ± 2.84* 35.99 ± 3.41*
 Japanese 38.85 ± 3.13* 36.16 ± 2.38 38.15 ± 2.78* 37.09 ± 3.43*
Female Nikkeis 34.99 ± 3.03 33.76 ± 2.97 33.90 ± 2.45 32.74 ± 2.71
 Japanese 35.72 ± 3.04 34.43 ± 2.52 35.39 ± 2.39 34.56 ± 2.79

Notes: *(p � 0.05) for male vs. female fi xed, group, and age group.

Table 2 Means and standard deviations for distance between pupils according to gender, group and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 61.08 ± 4.13* 61.36 ± 3.64* 60.86 ± 3.90 60.50 ± 2.64*
 Japanese 63.07 ± 3.15* 62.32 ± 3.67* 66.31 ± 3.21 *# 61.05 ± 4.76*
Female Nikkeis 57.14 ± 3.17 58.19 ± 3.23 59.70 ± 3.43 55.98 ± 3.62
 Japanese 60.20 ± 3.88  59.41 ± 3.38 59.41 ± 2.40 57.39 ± 3.43

Notes: (p � 0.05): indicates signifi cant Nikkeis vs. Japanese comparison for fi xed, gender, and age group; *(p � 0.05): indicates signifi cant male vs. female comparison for fi xed, 
group, and age group; #(p � 0.05): indicates signifi cant comparison between age groups, fi xed, group, and gender.

Horizontal fissure values were barely higher in the 

Japanese, with statistical signifi cance for Japanese women 

from 20 to 29 years, and Japanese men from 40 to 49 years. 

Comparing individuals within age groups, Japanese women 

over 50 years had much lower values than the rest (Table 3).

Vertical fi ssure distance was larger in younger Japanese. 

Female Nikkeis also demonstrated greater values than male 

Nikkeis. Comparing age groups, the smallest vertical fi ssure 

dimensions were found in the over 50’s (Table 4).

MRD dimensions were similar in both populations, but 

there was a tendency for higher values in Japanese; the only 

signifi cant difference was in female Nikkeis who had larger 

dimensions than their Japanese counterparts. MRD also 

tended to be less in the elderly (Table 5).

Upper eyelid crease dimensions showed no statistical 

signifi cance between group; however, Japanese women 

always had discretely higher values (Table 6).

Palpebral fi ssure area tended to be higher in the Japanese 

group and in men. Measurements in the individuals over 

50 years old were signifi cantly smaller (Table 7).

Palpebral fi ssure obliquity was more accentuated in the 

Japanese population at all ages. Values also tended to be 

higher in women. Comparison between age groups showed 

lower values as long as age advanced (Table 8).

Discussion
The shape and characteristics of the palpebral fi ssure are 

infl uenced by race, as has been documented in several racial 

comparative studies (Iosub et al 1985; Leung et al 1990; 

Kaimbo and Kaimbo 1995; Jeong et al 1999; Hanada et al 

2001). In the present study we evaluated members of the 

oriental race living in different localities, and who were 

therefore submitted to distinct exogenous factors.

Both populations consisted of similar numbers from both 

sexes and were divided into age groups to check for gender 

and age related differences (Lam et al 1995; Siqueira et al 

2005). Differences between the Nikkeis and Japanese were 

very subtle, and frequently without signifi cantly statistical 

difference.

Distances between inner canthi and pupils tended to be 

higher in the Japanese, and in men rather than women. For 

horizontal and vertical fi ssure, mean values were higher in the 

Japanese. A reduction in palpebral fi ssure width was found 

mainly in women (in the group older than 50 years old); this 

has already been explored in literature (van den Bosch et al 

1999; Siqueira et al 2005) and can be attributed to disinser-

tion and slackness of the palpebral structures which occur at 

individuals of advanced ages (Nesi et al 1997).

Mean MRD values were higher in Japanese than Nikkeis 

in nearly all age groups, but differences were not statisti-

cally signifi cant. As a consequence of lower vertical fi ssure 

values, mean MRD values were also lower in more elderly 

individuals.

In relation to crease height, differences were small and 

variability high; this meant that it was necessary to use medians 

and inter-quartile amplitude with this parameter. It is known 

that the Oriental eyelid has a much lower superior palpebral 

crease position than a Caucasian one, and it can even be absent 

Powered by TCPDF (www.tcpdf.org)



Clinical Ophthalmology 2008:2(3)566

Takahagi et al

Table 3 Means and standard deviations for horizontal fi ssure according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 24.87 ±1.84 25.54 ± 1.65 24.89 ±1.51 23.41 ± 1.85
 Japanese 25.21 ± 1.27 25.72 ±1.73 27.26 ± 1.12 * 23.14 ± 2.51
Female Nikkeis 23.63 ±1.37 24.22 ±1.72 25.10 ± 1.82 22.78 ± 1.86
 Japanese 24.99 ± 1.68 # 24.63 ± 1.42# 24.26 ± 1.40# 22.52 ± 2.11

Notes: (p � 0.05): indicates signifi cant Nikkeis vs. Japanese comparison for fi xed, gender, and age group; *(p � 0.05): indicates signifi cant male vs. female comparison for fi xed, 
group, and age group; #(p � 0.05): indicates signifi cant comparison between age groups, fi xed, group, and gender.

Table 5 Means and standard deviations for MRD according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 2.63 ± 1.10 2.76 ± 1.05 3.10 ± 1.40 2.40 ± 0.77
 Japanese 3.12 ± 0.90 3.13 ± 1.16 3.23 ± 0.81 2.75 ± 0.85
Female Nikkeis 3.11 ± 0.94 2.90 ± 0.72 2.85 ± 0.72 3.52 ± 0.57
 Japanese 3.12 ± 0.90 3.53 ± 1.05 3.39 ± 0.84 2.62 ± 0.77

Notes: (p � 0.05) for Nikkeis x Japanese, fi xed, gender, and age group.
Abbreviation: MRD, distance between the superior lid margin and corneal refl exes.

Table 4 Means and standard deviations for vertical fi ssure according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 6.86 ± 2.80 7.98 ± 1.59# 8.87 ± 1.68# 7.58 ± 1.23#

 Japanese 9.23 ± 0.96 # 9.06 ± 1.80 # 9.10 ± 0.92# 7.32 ± 1.33
Female Nikkeis 8.84 ± 1.13* 8.34 ± 1.17 8.95 ± 1.08 8.51 ± 0.83
 Japanese 9.10 ± 1.65# 9.08 ± 1.74# 8.65 ± 1.11# 7.33 ± 1.29

Notes: (p � 0.05) for Nikkeis vs. Japanese, fi xed, gender, and age group; *(p � 0.05) for male vs female fi xed group, and age group; #(p � 0.05) for (F1, F2, and F3) vs. F4 and 
(F2, F3, and F4) vs. F1 fi xed gender and group.

Table 6 Median and total semi-amplitude for crease position according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 0.32 ± 0.92 1.25 ± 1.59 0.00 ± 1.83 0.20 ± 2.20
 Japanese 0.00 ± 1.55 0.00 ± 2.39 1.51 ± 2.20 1.14 ± 2.07
Female Nikkeis 0.91 ± 1.64 0.00 ± 1.75 1.76 ± 2.10 0.71 ± 1.41
 Japanese 1.96 ± 3.54 1.41 ± 1.83 1.92 ± 2.24 1.43 ± 1.90

Table 7 Means and standard deviations for fi ssure area according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years �50 years

Male Nikkeis 150.82 ± 27.06 138.71 ± 35.14 153.27 ± 37.99 124.18 ± 28.29
 Japanese 167.83 ± 19.83# 169.62 ± 41.33 # 170.50 ± 22.97# 118.13 ± 28.55
Female Nikkeis 153.42 ± 25.70 144.67 ± 24.88 149.93 ± 22.75 132.31 ± 19.28
 Japanese 160.85 ± 38.10# 160.16 ± 37.18# 148.13 ± 26.49# 113.12 ± 28.46

Notes: (p � 0.05) for Nikkeis vs. Japanese, fi xed, gender, and age group; #(p � 0.05) (F1, F2, and F3) vs. F4 fi xed, gender, and group.
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due to particular anatomical differences. It should be noted that 

the Japanese often use adhesive to artifi cially shape the upper 

eyelid crease, which can often remain even after discontinuing 

the treatment, and could explain their discreet larger values.

Evaluation of palpebral fi ssure area refl ects other studied 

parameters. Discreet higher values in fi ssure width and height 

and MRD seen in Japanese lead to their higher palpebral fi ssure 

areas. The oldest population had lower values for this param-

eter, which certainly link it with senility, when smaller vertical 

and horizontal palpebral fi ssures cause smaller palpebral fi s-

sure area. However, when analyzed apart this did not have the 

same tendencies as MRD or vertical and horizontal fi ssures. 

The palpebral fi ssure has a three-dimensional surface mainly 

shaped by the eyeball which pushes out and moulds both eyelid 

and all palpebral shape, including apexes and depressions, and 

the parabolic line of the superior lid, infl uencing the shape of 

the palpebral fi ssure (Maulboisson et al 2000).

Palpebral fi ssure obliquity is more accentuated in Japa-

nese groups. Evaluation of fi ssure obliquity in Caucasians, 

Japanese and descendents, and Brazilian Indians shows 

mean inclinations of 4.60°, 9.39°, and 9.34°, respectively 

(Hanada et al 2001). In this study, both groups had superior 

mean values (5.15° in Nikkeis and 6.57° in Japanese) to the 

Caucasian population, but less than Orientals from a previous 

study (Hanada et al 2001). This may have been due to the 

methodology used in evaluating inclination.

Conclusion
These results allow us to conclude that there are few differ-

ences in eyelids between Orientals and the Nikkeis who are 

Table 8 Means and standard deviation for fi ssure obliquity according to gender, group, and age group

Sex Group Age group   

  20 to 29 years 30 to 39 years 40 to 49 years � 50 years

Male Nikkeis 7.13 ± 3.63# 4.51 ± 1.41 4.93 ± 0.84 3.23 ± 1.90
 Japanese 6.62 ± 1.73 6.79 ± 2.49  5.27 ± 2.86 6.68 ± 2.09
Female Nikkeis 6.11 ± 3.41 5.52 ± 1.62 5.06 ± 2.51 4.72 ± 1.64
 Japanese 7.80 ± 3.18 6.71 ± 2.19  6.02 ± 2.37 6.74 ± 1.52

Notes: (p � 0.05) for Nikkeis vs. Japanese, fi xed, gender, and age group; #(p � 0.05) for (F2, F3, and F4) vs. F1 fi xed, gender, and group.

living in Brazil. Environmental factors were not suffi ciently 

strong to change the genetic load which has determined the 

shape of the oriental lids until the present.
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